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The US Experience as a Knowledge-based 
Economy in Transition and its Impact on 
Industrial and Employment Structures 

Presented by Dr. Eric Im 
University of Hawaii 

Abstract 

To gain insight into a knowledge-based economy with particular attention to 
output and employment, as a practical approach this paper takes a look at the US 
economy over the recent past, particularly with respect to the knowledge-intensive IT 
industry, which has been a driving force behind the remarkable economic growth of 
the US economy during this period. 

A substantial portion of US economic growth over the past decade is attributed to 
the IT industry. Owing to short product life cycles in the IT industry, skills not only 
have become rapidly obsolete but also mismatched. Employers tend to 'buy' workers 
who already have the skills needed immediately rather than training them, which has 
significantly decreased career jobs and job insecurity. This trend also has widened wage 
and income gaps between skilled and unskilled workers. The dramatic increase in total 
factor productivity (TFP) in the IT industry has led to capital deepening for the rest of 
the economy, which in turn has drastically improved labor productivity. The twenty 
fastest growing industries in terms of job creation are all in the service sector, 
characterized by high IT worker intensities. The outsourcing of service component of 
manufacturing sector continues to increase employment and output shares of the service 
sector. However, contrary to what is expected of a knowledge-based economy, there has 
not been a significant IT impact on TFP in IT-use industries. This seems to indicate that 
the information infrastructure, if it is to play out its potential role in a knowledge-based 
economy, needs to be complemented by other factors such as efficient knowledge 
management and communities of practice. 
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1. Introduction 



For the first time in human history, the world's wealthiest man, Bill 
Gates of Microsoft, has built his wealth on the basis of knowledge, 
creating new jobs which require a new set of skills, thereby setting in 
motion industrial and employment structures in a new direction. He 
owns virtually nothing but intangibles - no land, no gold, no oil, no 
factories. He epitomizes a new era in which knowledge that was 
considered tertiary (after raw materials and capital) in determining 
economic success is now primary. 

Knowledge generates the basic breakthroughs in technology that can 
create disequilibrium conditions in which high returns and high 
economic growth rates are possible. Knowledge allows new things 
suddenly to be done in new ways. Old activities can be done in ways 
so fundamentally different that they essentially become new products. 
Microprocessors for example allow the laptop computer to do anything 
IBM mainframes could do thirty years earlier, but because of dramatic 
cuts in cost and physical size, the laptop allows a whole new set of 
computing activities to occur. It is basically for this reason that some 
economists argue that the law of diminishing returns is virtually 
irrelevant in a knowledge-based economy. 

A knowledge-based economy in practice goes far beyond knowledge 
production, knowledge diffusion, and knowledge use discussed at 
theoretical or conceptual levels: it involves a host of other engineering 
factors such as knowledge deployment, knowledge management, 
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development of communities of practice, research and development, mix 
of education and on-the-job training, optimal protection of intellectual 
property rights, and the proper role of government. Fast deployment of 
new knowledge in particular requires the workforce to be adequately 
educated and trained. In this broad context, no contemporary economy 
may be described as anything more than just a knowledge-based 
economy in transition, and is therefore short of an ideal prototype for 
empirical study of a knowledge-based economy in practice. 

As a practical approach, therefore, I would like to take a look at the 
US economy over the recent past with a focus on the IT industry for 
the following reasons. First, the US economy has been a global 
technology leader over the years and owes much of its latest economic 
expansion, the longest since World War II, to the knowledge-intensive 
IT industry. Second, the 1990's may be viewed as by far the most 
knowledge-intensive decade for the US economy, as shown by a 
number of startling statistics. For example, a recent Wall Street Journal 
article reports that in 1998 there were 151,024 patents granted by the 
United States Patent and Trademark Office (USPTO), a 38% jump from 
1997. The evolution is also qualitative: patents were being registered on 
new types of objects such as software, generic creations and devices for 
electronic trade over the Internet. The number of software patents 
alone was 17,000 last year, which compares to 1,600 in 1992. This 
general trend is also reflected in the increase in exclusivity rights over 
instruments, research materials and databases. All this contributes to the 
unprecedented expansion of the knowledge market and the proliferation 
of exclusive rights on whole areas of intellectual creation. 
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With regard to the IT industry, over the past couple of decades the 
US economy, as elsewhere in the world, has been driven by the IT 
industry. If one defines a knowledge intensive industry in terms of 
R&D expenditures, the IT-producing industry certainly has been the 
most knowledge intensive: In 1998, for example, 31% of 

company-funded R&D expenditures was spent on IT followed by motor 
vehicles (9.3%), pharmaceuticals (8.7%), and all the other industries 
(47.0%) combined. Therefore, it would be a reasonably practical 
approach to focus on the IT industry as a prototype for 
knowledge-based industries to get an insight into the impact of the 
knowledge-based economy on industrial and employment structures. In 
addition, the IT industry uniquely positions itself among the industries 
not only as a knowledge-intensive industry itself but also as an industry 
pervasive through all other industries providing a powerful information 
infrastructure which expands the output potentials for almost all 
industries. Up until the very recent downturn, the demand for IT 
workers had been rapidly increasing with the spread of networked 
computers, the internet, the intranet, e-commerce, and the associated 
growing demand for high-quality digitized products and services. The 
concurrent demand for labor was increasingly focused on progressively 
more skilled and highly paid IT workers, as the rapid pace of 
innovation rewarded high skills and technology reduced the number of 
less-skilled and lower paid IT jobs. 

2. Overall Impact of IT Industry on U. S. Economic Growth 

2.1. IT Capital Deepening 
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From 1995 to 1999 the U.S. productivity pattern, in which 
productivity strengthened as the expansion matured, was unprecedented 
for the postwar period. In previous expansions, productivity growth 
slowed as the expansion entered its mature phase. One reason for the 
extraordinary pattern of productivity in the expansion appears to be 
due to the rapid growth in the real net stock of IT capital per labor 
hour, especially computer hardware (including peripheral equipment). 
This rapid growth of real net IT capital created significant IT capital 
deepening, beginning in 1991 and accelerating sharply after 1995. The 
ratios of capital stock of computer hardware to hours worked increased, 
on average, by 16.2 percent per year over the period 1991-95, and 33.7 
percent per year during 1996-99. Capital deepening in computer 
software also grew at double-digit rates during both periods. By 
contrast, over the 1990s, the rate of capital deepening for all other forms 
of capital - covering over 95 percent of the total capital stock - averaged 
only about one-half of one percent per year. A major factor behind IT 
capital deepening was the falling prices of IT, especially computer 
hardware, concomitant with rapid and continuous improvements in 
quality. The quality-adjusted price deflator for computer hardware fell 
14% per year during the first half of the 1990s and 29% per year during 
1996-98. The output contribution of IT capital services accounts for 
about one quarter of 4.82 annual growth rate during the 1996-99 period, 
as apposed to one sixth of 2.99 percent of annual growth rate during 
1973-95. 

2.2. Total Factor Productivity in IT-Using Industries 

When sacrifices of both time spent working and capital is taken into 
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account, economists talk about total factor productivity (TFP). The 
essence of the knowledge-based economy is extracting more out of less 
or the same amount of time and capital sacrificed. Simply put, 
increasing the total factor productivity is what the knowledge-based 
economy is all about. 

Though there has been impressive annual gains especially over the 
past decade in total factor productivity (TFP) in the IT industry itself 
and affected productivities in other industries through capital 
deepening, there has been no evidence that the IT industry has led to a 
significant increase in TFP in other industries, contrary to what is 
expected of a knowledge-based economy. Except for a very limited 
number of industries - security and commodity brokers, insurance 
carriers, and holding and investment offices - TFP gains for IT using 
industries in general are insignificant though firm-level studies show 
that firms that have made the organizational and other changes 
necessary to effectively use IT become more productive over time than 
those that have not. 1 ) These observations imply that IT infrastructure is 
necessary but not sufficient to derive a host of value-added activities on 
the part of a wide range of economic agents throughout industries, 
which is expected in knowledge-based economies at least in theory. To 
be specific, the Web and the Internet can facilitate collaboration, but 
they don't create it. IT Infrastructure needs to be accompanied by 
complementary factors such as effective knowledge management and 
greater social capital. 2 ) Unless the social capital is firmly in place, the 

1) This appears to be consistent with the observation that the 20 fastest growing 
employment industries tend to be both IT worker-intensive and management 
analyst-intensive. 
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